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A selection of interesting papers that were published in
the month before our press date in major journals most
likely to report significant results in structural biology,
protein and RNA folding.
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Structure 2000, 8:R91–R96
n The single mutation Phe173→Ala induces a molten
globule-like state in murine interleukin-6. JM Matthews,
RS Norton, A Hammacher and RJ Simpson  (2000).
Biochemistry 39, 1942–1950.
A series of three aromatic to alanine mutants of recombinant
murine interleukin-6 lacking the 22 N-terminal residues
(N22mIL-6) were constructed to investigate the role of these
residues in the structure and function of mIL-6. While Y78A
and Y97A have activities similar to that of N22mIL-6, F173A
lacks biological activity. F173A retains high levels of secondary
structure, as determined by far-UV circular dichroism (CD),
but has substantially reduced levels of tertiary structure, as
determined by near-UV CD and 1H NMR spectroscopy.
F173A also binds the hydrophobic dye 1-anilino-8-
naphthalenesulfonic acid (ANS) over a range of pH values and
exhibits noncooperative equilibrium unfolding. These are all
properties of molten globule states, suggesting that the loss of
activity of F173A results from the disruption of the fine
structure of the protein, rather than from the loss of a sidechain
that is important for ligand–receptor interactions. Surprisingly,
under some conditions, this loosened conformation is no more
susceptible to proteolytic attack than the parent protein. By
analogy with human IL-6, Phe173 in N22mIL-6 makes
multiple interhelical interactions, the removal of which appear
to be sufficient to induce a molten globule-like conformation.
February 29 2000, Biochemistry
n Structure and dynamics of an acid-denatured protein G
mutant. N Sari, P Alexander, PN Bryan and J Orban
(2000). Biochemistry 39, 965–977.
NMR studies of protein denatured states provide insights into
potential initiation sites for folding that may be too transient to
be observed kinetically. The authors have characterized the
structure and dynamics of the acid-denatured state of protein
G by using a F30H mutant of GB1 which is on the margin of
stability. At 5°C, F30H-GB1 is greater than 95% folded at
pH 7.0 and is greater than 95% unfolded at pH 4.0. This range
of stability is useful because the denatured state can be
examined under relatively mild conditions which are optimal
for folding GB1. Almost all backbone 
15N, HN and Hα
resonances have been assigned in the acid-denatured state.
Chemical shift, coupling constant, and NOE data indicate that
the denatured state has considerably more residual structure
when studied under these mild conditions than in the presence
of chemical denaturants. The acid-denatured state populates
native-like conformations with both α-helical and β-hairpin
characteristics. This is the first example of a denatured state
with NOE and coupling constant evidence for β-hairpin
character. A number of non-native turn structures are also
detected, particularly in the region corresponding to the β1–β2
hairpin of the folded state. Steady-state (1H–15N) NOE results
demonstrate restricted backbone flexibility in more structured
regions of the denatured protein. Overall, these studies suggest
that regions of the helix, the β3–β4 hairpin, and the β1–β2 turn
may serve as potential initiation sites for folding of GB.
Furthermore, residual structure in acid-denatured F30H-GB1 is
more extensive than in peptide fragments corresponding to the
β1–β2, α helix, and β3–β4 regions, suggesting additional
medium-to-long-range interactions in the full-length
polypeptide chain. 
February 8 2000, Biochemistry
n Structure of the Rho family GTP-binding protein Cdc42
in complex with the multifunctional regulator RhoGDI.
Gregory R Hoffman, Nicolas Nassar and Richard A
Cerione (2000). Cell 100, 345–356.
The RhoGDI proteins serve as key multifunctional regulators
of Rho family GTP-binding proteins. The crystal structure of
the Cdc42–RhoGDI complex reveals two important sites of
interaction between GDI and Cdc42. First, the N-terminal
regulatory arm of the GDI binds to the switch I and II
domains of Cdc42 leading to the inhibition of both GDP
dissociation and GTP hydrolysis. Second, the geranylgeranyl
moiety of Cdc42 inserts into a hydrophobic pocket within the
immunoglobulin-like domain of the GDI molecule leading to
membrane release. The structural data demonstrate how
GDIs serve as negative regulators of small GTP-binding
proteins and how the isoprenoid moiety is utilized in this
critical regulatory interaction.
4 February 2000, Cell
n Sequence-specific RNA binding by a Nova KH domain:
implications for paraneoplastic disease and the fragile
X syndrome. Hal A Lewis, Kiran Musunuru, Kirk B Jensen,
Carme Edo, Hua Chen, Robert B Darnell and Stephen K
Burley (2000). Cell 100, 323–332.
The structure of a Nova protein K homology (KH) domain
recognizing single-stranded RNA has been determined.
Mammalian Nova antigens (1 and 2) constitute an important
family of regulators of RNA metabolism in neurons, first
st84pa.qxd  04/04/2000  01:38  Page R91
identified using sera from cancer patients with the
autoimmune disorder paraneoplastic opsoclonus-myoclonus
ataxia (POMA). The structure of the third KH domain (KH3)
of Nova-2 bound to a stem-loop RNA resembles a molecular
vice, with 5′-Ura-Cyt-Ade-Cyt-3′ pinioned between an
invariant Gly-X-X-Gly motif and the variable loop.
Tetranucleotide recognition is supported by an aliphatic 
α helix/β sheet RNA-binding platform, which mimics 5′-Ura-
Gua-3′ by making Watson–Crick-like hydrogen bonds with 
5′-Cyt-Ade-3′. Sequence conservation suggests that fragile X
mental retardation results from perturbation of RNA binding
by the FMR1 protein.
4 February 2000, Cell
n The crystal structure of human eukaryotic release
factor eRF1 — mechanism of stop codon recognition
and peptidyl-tRNA hydrolysis. Haiwei Song, Pierre
Mugnier, Amit K Das, Helen M Webb, David R Evans, 
Mick F Tuite, Brian A Hemmings and David Barford (2000). 
Cell 100, 311–321.
The release factor eRF1 terminates protein biosynthesis by
recognizing stop codons at the A site of the ribosome and
stimulating peptidyl-tRNA bond hydrolysis at the peptidyl
transferase center. The crystal structure of human eRF1
combined with mutagenesis analyses of the universal GGQ
motif, reveals the molecular mechanism of release factor
activity. The overall shape and dimensions of eRF1 resemble a
tRNA molecule with domains 1, 2 and 3 of eRF1
corresponding to the anticodon loop, aminoacyl acceptor stem,
and T stem of a tRNA molecule, respectively. The position of
the essential GGQ motif at an exposed tip of domain 2
suggests that the glutamine residue coordinates a water
molecule to mediate the hydrolytic activity at the peptidyl
transferase center. A conserved groove on domain 1, 80 Å from
the GGQ motif, is proposed to form the codon recognition site.
4 February, Cell
n Crystal structure of the VHS and FYVE tandem
domains of Hrs, a protein involved in membrane
trafficking and signal transduction. Yuxin Mao, 
Alexei Nickitenko, Xiaoqun Duan, Thomas E Lloyd, Mark N
Wu, Hugo Bellen and Florante A Quiocho (2000). 
Cell 100, 447–456.
The authors have determined the structure of the 219-
residue N-terminal VHS and FYVE tandem domain unit of
Drosophila Hrs. The unit assumes a pyramidal structure in
which the much larger VHS domain (residues 1–153) forms a
rectangular base and the FYVE domain occupies the apical
end. The VHS domain is comprised of an unusual
‘superhelix’ of eight α helices, and the FYVE domain is
mainly built of loops, two double-stranded antiparallel β
sheets, and a helix stabilized by two tetrahedrally coordinated
zinc atoms. The two-domain structure forms an exact
twofold-related homodimer through antiparallel association of
mainly FYVE domains. Dimerization creates two identical
pockets designed for binding ligands with multiple negative
charges such as citrate or phosphatidylinositol 3-phosphate.
4 February, Cell
n DNA bending and a flip-out mechanism for base
excision by the helix-hairpin-helix DNA glycosylase,
Escherichia coli AlkA. Thomas Hollis, Yoshitaka Ichikawa
and Tom Ellenberger (2000). EMBO J. 19, 758–766.
The Escherichia coli AlkA protein is a base-excision repair
glycosylase that removes a variety of alkylated bases from
DNA. The crystal structure of AlkA complexed to DNA shows
a large distortion in the bound DNA. The enzyme flips a 
1-azaribose abasic nucleotide out of DNA and induces a 66°
bend in the DNA with a marked widening of the minor
groove. The structure offers the first glimpse of a helix-hairpin-
helix glycosylase complexed to DNA. 
15 February 2000, The EMBO Journal
n Structure of Hsp15 reveals a novel RNA-binding motif.
Bart L Staker, Philipp Korber, James CA Bardwell and Mark
A Saper (2000). EMBO J. 19, 749–757.
Hsp15 is a newly isolated and highly inducible heat shock
protein that binds the ribosome. Comparison of its crystal
structure with those of two RNA-binding proteins, ribosomal
protein S4 and threonyl-tRNA synthetase, reveals a novel
RNA-binding motif. This motif is remarkably common,
present in at least eight different protein families that bind
RNA. The motif’s surface is populated by conserved, charged
residues that define a likely RNA-binding site. This may
imply a hitherto unrecognized functional similarity between
these protein classes. 
15 February 2000, The EMBO Journal
n Crystal structures of Toxoplasma gondii adenosine
kinase reveal a novel catalytic mechanism and prodrug
binding. Marcia A Schumacher, Daniel M Scott, Iripam L
Mathews, Steven E Ealick, David S Roos, Buddy Ullman and
Richard G Brennan (2000). J. Mol. Biol. 296, 549–567.
Adenosine kinase (AK) is a purine metabolic enzyme from the
opportunistic parasitic protozoan Toxoplasma gondii. The crystal
structures of the T. gondii apo AK, AK–adenosine complex and
the AK–adenosine–AMP-PCP complex reveal a novel catalytic
mechanism that involves an adenosine-induced domain
rotation of 30° and a newly described anion hole
(DTXGAGD), requiring a helix-to-coil conformational change
that is induced by ATP binding. Nucleotide binding also
evokes a coil-to-helix transition that completes the formation
of the ATP-binding pocket. A conserved dipeptide,
Gly68–Gly69, which is located at the bottom of the adenosine-
binding site, functions as the switch for domain rotation. The
synergistic structural changes that occur upon substrate
binding sequester the adenosine and the ATP γ-phosphate
from solvent and optimally position the substrates for catalysis. 
February 2000, Journal of Molecular Biology
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n Identifying the protein folding nucleus using molecular
dynamics. NV Dokholyan, SV Buldyrev, HE Stanley and 
EI Shakhnovich (2000). J. Mol. Biol. 296, 1183–1188.
Molecular dynamics simulations of folding in an off-lattice
protein model reveal a nucleation scenario, in which a few
well-defined contacts are formed with high probability in the
transition-state ensemble of conformations. Their appearance
determines folding cooperativity and drives the model protein
into its folded conformation. Amino acid residues participating
in those contacts may serve as ‘accelerator pedals’ used by
molecular evolution to control protein folding rate.
1 March 2000, Journal of Molecular Biology
n Towards a complete description of the structural and
dynamic properties of the denatured state of barnase
and the role of residual structure in folding. K-B Wong,
J Clarke, CJ Bond, JL Neira, SMV Freund, AR Fersht and V
Daggett (2000). J. Mol. Biol. 296, 1257–1282.
NMR studies are beginning to provide clues regarding the
residual structure of proteins in the denatured state, but the
resulting data are too sparse to be transformed into molecular
models using conventional techniques. Molecular dynamics
simulations can complement NMR by providing detailed
structural information for components of the denatured
ensemble. The authors describe three independent 4 ns high-
temperature molecular dynamics simulations of barnase in
water. The simulated denatured state was conformationally
heterogeneous with respect to the conformations populated both
within a single simulation and between simulations.
Nonetheless, there were some persistent interactions that
occurred to varying degrees in all simulations and primarily
involved the formation of fluid hydrophobic clusters with
participating residues changing over time. The region of the
β3–4 hairpin contained a particularly high degree of such
sidechain interactions but it lacked β structure in two of the
three denatured ensembles: β3–4 was the only portion of the 
β structure to contain significant residual structure in the
denatured state. The two principal α helices (α1 and α2)
adopted dynamic helical structure. In addition, there were
persistent contacts that pinched-off core 2 from the body of the
protein. The rest of the protein was unstructured, aside from
transient and mostly local sidechain interactions. Overall, the
simulated denatured state contains residual structure in the form
of dynamic, fluctuating secondary structure in α1 and α2, as well
as fluctuating tertiary contacts in the β3–4 region, and between
α1 and β3–4, in agreement with previous NMR studies. It was
also shown that these regions containing residual structure
display impaired mobility by both molecular dynamics and
NMR relaxation experiments. The residual structure was
important in decreasing the conformational states available to
the chain and in repairing disrupted regions. For example,
tertiary contacts between β3–4 and α1 assisted in the refolding
of α1. This contact-assisted helix formation was confirmed in
fragment simulations of β3–4 and α1 alone and complexed, and,
as such, α1 and β3–4 appear to be folding initiation sites. The
role of these sites in folding was investigated by working
backwards and considering the simulation in reverse, noting that
earlier time-points from the simulations provide models of the
major intermediate and transition states in quantitative
agreement with data from both unfolding and refolding
experiments. Both β3–4 and α1 are dynamic in the denatured
state but when they collide and make enough contacts, they
provide a loose structural scaffold onto which further β strands
pack. The β structure condenses about β3–4, while α1 aids in
stabilizing β3–4 and maintaining its orientation. The resulting 
β structure is relatively planar and loose in the major
intermediate. Further packing ensues, and as a result the β sheet
twists, leading to the major transition state. The structure is still
expanded and loops are not well formed at this point. Fine-
tuning of the packing interactions and the final condensation of
the structure then occurs to yield the native state.
1 March 2000, Journal of Molecular Biology
n Crystal structure of a heterodimeric complex of RAR
and RXR ligand-binding domains. William Bourguet,
Valérie Vivat, Jean-Marie Wurtz, Pierre Chambon, Hinrich
Gronemeyer and Dino Moras (2000). Mol. Cell 5, 289–298.
The crystal structure of a heterodimer between the ligand-
binding domains (LBDs) of the human RARα bound to a
selective antagonist and the constitutively active mouse
RXRαF318A mutant shows that, pushed by a bulky extension
of the ligand, RARα helix H12 adopts an antagonist position.
The unexpected presence of a fatty acid in the ligand-binding
pocket of RXRαF318A is likely to account for its apparent
‘constitutivity.’ Specific conformational changes suggest the
structural basis of pure and partial antagonism. The RAR–RXR
heterodimer interface is similar to that observed in most
nuclear receptor homodimers.
February 2000, Molecular Cell
n Capture and visualization of a catalytic RNA enzyme-
product complex using crystal lattice trapping and 
X-ray holographic reconstruction. James B Murray,
Hanna Szöke, Abraham Szöke and William G Scott
(2000). Mol. Cell 5, 279–287.
The authors have determined the crystal structure of the
enzyme–product complex of the hammerhead ribozyme by
using a reinforced crystal lattice to trap the complex prior to
dissociation and by employing X-ray holographic image
reconstruction, a real-space electron-density imaging and
refinement procedure. Subsequent to catalysis, the cleavage
site residue (C-17), together with its 2′,3′-cyclic phosphate,
adopts a conformation close to, and approximately
perpendicular to, the Watson–Crick base-pairing faces of two
highly conserved purines in the ribozyme’s catalytic pocket
(G-5 and A-6). The structure displays several interactions with
functional groups on these residues that have been identified
as critical for ribozyme activity by biochemical analyses but
whose role has defied explanation in terms of previous
structural analyses. These interactions may therefore be
relevant to the hammerhead ribozyme reaction mechanism.
February 2000, Molecular Cell
Paper Alert R93
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n The crystal structure of an unusual processivity factor,
herpes simplex virus UL42, bound to the C terminus of
its cognate polymerase. Harmon J Zuccola, David J
Filman, Donald M Coen and James M Hogle (2000). 
Mol. Cell 5, 267–278.
Herpes simplex virus DNA polymerase is a heterodimer
composed of a catalytic subunit, Pol, and an unusual
processivity subunit, UL42, which, unlike processivity factors
such as PCNA, directly binds DNA. The crystal structure of a
complex of the C-terminal 36 residues of Pol bound to residues
1–319 of UL42 reveals remarkable similarities between UL42
and PCNA, despite contrasting biochemical properties and
lack of sequence homology. Moreover, the Pol–UL42
interaction resembles the interaction between the cell cycle
regulator p21 and PCNA. The structure and previous data
suggest that the UL42 monomer interacts with DNA quite
differently than does multimeric toroidal PCNA.
February 2000, Molecular Cell
n The structures of HsIU and the ATP-dependent
protease HsIU-HsIV. Matthias Bochtler, Claudia
Hartmann, Hyun Kyu Song, Gleb P Bourenkov, Hans D
Bartunik and Robert Huber (2000). Nature 403, 800–805.
The degradation of cytoplasmic proteins is an ATP-
dependent process. The ATP-dependent protease HslVU
(heat shock locus VU) in Escherichia coli shares approximately
20% sequence similarity and a conserved fold with 20S
proteasome β subunits. The crystal structures of free HslU
and an 820,000 relative molecular mass complex of HslU and
HslV — the first structure of a complete set of components of
an ATP-dependent protease — are presented. HslV and
HslU display sixfold symmetry, ruling out mechanisms of
protease activation that require a symmetry mismatch
between the two components. Instead, there is
conformational flexibility and domain motion in HslU and a
localized order-disorder transition in HslV. 
17 February 2000, Nature
n Structure of human guanylate-binding protein 1
representing a unique class of GTP-binding proteins.
Balaji Prakash, Gerrit JK Praefcke, Louis Renault, Alfred
Wittinghofer and Christian Herrmann (2000). 
Nature 403, 567–571.
Among the most abundant antiviral proteins induced by
interferon-γ are guanylate-binding proteins such as GBP1 and
GBP2. These are large GTP-binding proteins of relative
molecular mass 67,000 with a high-turnover GTPase activity
and an antiviral effect. The crystal structure of full-length
human GBP1 shows that the N-terminal 278 residues
constitute a modified G domain, and that the C-terminal part is
an extended helical domain with unique features. From the
structure and biochemical experiments reported here, GBP1
appears to belong to the group of large GTP-binding proteins
that includes Mx and dynamin, the common property of which
is the ability to undergo oligomerization with a high
concentration-dependent GTPase activity.
3 February 2000, Nature
n Structure of the winged-helix protein hRFX1 reveals a
new mode of DNA binding. Ketan S Gajiwala, Hua Chen,
Fabrice Cornille, Bernard P Roques, Walter Reith, Bernard
Mach and Stephen K Burley (2000). Nature 403,
916–921.
Regulatory factor X (RFX) proteins are transcriptional
activators that recognize X boxes (DNA of the sequence 
5′-GTNRCC(0–3N)RGYAAC-3′, where N is any nucleotide, R
is a purine and Y is a pyrimidine) using a highly conserved 76-
residue DNA-binding domain (DBD). The crystal structure of
two copies of the DBD of human RFX1 (hRFX1) binding
cooperatively to a symmetrical X box. Reveals that hRFX1 is
an unusual member of the winged-helix subfamily of helix-
turn-helix proteins because it uses a β hairpin (or wing) to
recognize DNA instead of the recognition helix typical of
helix-turn-helix proteins. A new model for interactions
between linker histones and DNA is proposed.
24 February 2000, Nature
n Structural basis for recognition and repair of the
endogenous mutagen 8-oxoguanine in DNA. Steven D
Bruner, Derek PG Norman and Gregory L Verdine (2000).
Nature 403, 859–866.
Spontaneous oxidation of guanine residues in DNA generates
8-oxoguanine (oxoG). By mispairing with adenine during
replication, oxoG gives rise to a GlC→TlA transversion, a
frequent somatic mutation in human cancers. The dedicated
repair pathway for oxoG centres on 8-oxoguanine DNA
glycosylase (hOGG1), an enzyme that recognizes oxoGlC base
pairs, catalysing expulsion of the oxoG and cleavage of the
DNA backbone. The crystal structure of the catalytic core of
hOGG1 bound to oxoGlC-containing DNA reveals the
mechanistic basis for the recognition and catalytic excision of
DNA damage by hOGG1 and by other members of the
enzyme superfamily to which it belongs. 
24 February 2000, Nature
n Crystal structures of a novel, thermostable phytase in
partially and fully calcium-loaded states. Nam-Chul Ha,
Byung-Chul Oh, Sejeong Shin, Hyun-Ju Kim, Tae-Kwang
Oh, Young-Ok Kim, Kwan Yong Choi and Byung-Ha Oh
(2000). Nat. Struct. Biol. 7, 147–153.
Phytases hydrolyze phytic acid to less phosphorylated myo-
inositol derivatives and inorganic phosphate. A thermostable
phytase is of great value in applications for improving
phosphate and metal ion availability in animal feed, and
thereby reducing phosphate pollution to the environment. The
authors report a new folding architecture of a six-bladed
propeller for phosphatase activity revealed by the crystal
structures of a novel, thermostable phytase determined in both
the partially and fully Ca2+-loaded states. Binding of two
calcium ions to high-affinity calcium-binding sites results in a
R94 Structure 2000, Vol 8 No 4
st84pa.qxd  04/04/2000  01:38  Page R94
dramatic increase in thermostability (by as much as 30°C in
melting temperature) by joining loop segments remote in the
amino acid sequence. Binding of three additional calcium ions
to low-affinity calcium-binding sites at the top of the molecule
turns on the catalytic activity of the enzyme by converting the
highly negatively charged cleft into a favorable environment
for the binding of phytate.
February 2000, Nature Structural Biology
n Understanding the immutability of restriction enzymes:
crystal structure of Bgl II and its DNA substrate at 1.5 Å
resolution. Christine M Lukacs, Rebecca Kucera, Ira
Schildkraut and Aneel K Aggarwal (2000). Nat. Struct.
Biol. 7, 134–140.
The authors have determined the crystal structure of the
restriction endonuclease Bgl II bound to its recognition
sequence (AGATCT). Comparison of the structure of BglII to
endonuclease BamHI, which recognizes a closely related DNA
site (GGATCC), shows that both enzymes share a similar α/β
core. In BglII, however, the core is augmented by a β-sandwich
domain that encircles the DNA to provide extra specificity.
The DNA is contorted differently in the two structures,
leading to different protein–DNA contacts for even the
common base pairs.
February 2000, Nature Structural Biology
n The Rac–RhoGDI complex and the structural basis for
the regulation of Rho proteins by RhoGDI. Klaus
Scheffzek, Ilona Stephan, Ole N Jensen, Daria Illenberger
and Peter Gierschik (2000). Nat. Struct. Biol. 7, 122–126.
Rho-family-specific guanine nucleotide dissociation inhibitors
(RhoGDIs) decrease the rate of nucleotide dissociation and
release Rho proteins such as RhoA, Rac and Cdc42 from
membranes, forming tight complexes that shuttle between
cytosol and membrane compartments. The authors have solved
the crystal structure of a complex between the RhoGDI
homolog LyGDI and GDP-bound Rac2, which are abundant in
leukocytes, representing the cytosolic, resting pool of Rho
species to be activated by extracellular signals. The N-terminal
domain of LyGDI (LyN), which has been reported to be
flexible in isolated RhoGDIs, becomes ordered upon complex
formation and contributes more than 60% to the interface area.
The structure is consistent with the C terminus of Rac2
binding to a hydrophobic cavity previously proposed as an
isoprenyl-binding site. An inner segment of LyN forms a
helical hairpin that contacts mainly the switch regions of Rac2.
February 2000, Nature Structural Biology
n Peptide-in-groove interactions link target proteins to
the β-propeller of clathrin. Ernst ter Haar, Stephen C
Harrison and Tomas Kirchhausen (2000). Proc. Natl Acad.
Sci. 97, 1096–1100.
The ‘WD40’ domain is a widespread recognition module for
linking partner proteins in intracellular networks of signaling
and sorting. The clathrin N-terminal domain, which directs
incorporation of cargo into coated pits, is a β propeller closely
related in structure to WD40 modules. The crystallographically
determined structures of complexes of the clathrin-terminal
domain with peptides derived from two different cargo
adaptors, β arrestin 2 and the β subunit of the AP-3 complex,
reveal strikingly similar peptide-in-groove interactions. The
two peptides in these structures contain related, five-residue
motifs, which form the core of their contact with clathrin. 
1 February 2000, Proceedings of the National Academy of
Science
n A structural basis for integrin activation by the
cytoplasmic tail of the αIIb-subunit. Olga Vinogradova,
Tom Haas, Edward F Plow and Jun Qin (2000). Proc. Natl
Acad. Sci. 97, 1450–1455.
A key step in the activation of heterodimeric integrin adhesion
receptors is the transmission of an agonist-induced cellular
signal from the short α- and/or β-cytoplasmic tails to the
extracellular domains of the receptor. The structural details of
how the cytoplasmic tails mediate such an inside-out signaling
process remain unclear. The authors report the NMR
structures of a membrane-anchored cytoplasmic tail of the αIIb
subunit and of a mutant α IIb-cytoplasmic tail that renders
platelet integrin αIIbβ3 constitutively active. The structure of
the wild-type αIIb-cytoplasmic tail reveals a ‘closed’
conformation where the highly conserved N-terminal
membrane-proximal region forms an α helix followed by a
turn, and the acidic C-terminal loop interacts with the 
N-terminal helix. The structure of the active mutant is
significantly different, having an ‘open’ conformation where
the interactions between the N-terminal helix and C-terminal
region are abolished. Consistent with these structural
differences, the two peptides differ in function: the wild-type
peptide suppressed αIIbβ3 activation, whereas the mutant
peptide did not. 
15 February 2000, Proceedings of the National Academy of
Science
n Structure of Escherichia coli ribosomal protein L25
complexed with a 5S rRNA fragment at 1.8-Å resolution.
Min Lu and Thomas A Steitz (2000). Proc. Natl Acad. Sci.
97, 2023–2028.
The crystal structure of Escherichia coli ribosomal protein L25
bound to an 18-base pair portion of 5S ribosomal RNA, which
contains ‘loop E’, has been determined. The protein primarily
recognizes a unique RNA shape, although five sidechains
make direct or water-mediated interactions with bases. Three
β strands lie in the widened minor groove of loop E formed by
noncanonical base pairs and cross-strand purine stacks, and an
α helix interacts in an adjacent widened major groove. The
structure of loop E is largely the same as that of uncomplexed
RNA, and three Mg2+ ions that stabilize the noncanonical base
pairs lie in the same or similar locations in both structures.
29 February 2000, Proceedings of the National Academy of
Science
Paper Alert R95
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n A space-time structure determination of human CD2
reveals the CD58-binding mode. Akio Kitao and Gerhard
Wagner (2000). Proc. Natl Acad. Sci. 97, 2064–2068.
We describe a procedure for a space-time description of
protein structures. The method is capable of determining
populations of conformational substates, and amplitudes and
directions of internal protein motions. This is achieved by
fitting static and dynamic NMR data. The approach is based
on the jumping-among-minima concept. First, a wide
conformational space compatible with structural NMR data is
sampled to find a large set of substates. Subsequently,
intrasubstate motions are sampled by using molecular
dynamics calculations with force field energy terms. Next, the
populations of substates are fitted to NMR relaxation data. By
diagonalizing a second moment matrix, directions and
amplitudes of motions are identified. The method was applied
to the adhesion domain of human CD2.
29 February 2000, Proceedings of the National Academy of
Science
n Crystal structure of the zymogen form of the group A
Streptococcus virulence factor SpeB: an integrin-
binding cysteine protease. Todd F Kagawa, Jakki C
Cooney, Heather M. Baker and Sean McSweeney (2000).
Proc. Natl Acad. Sci. 97, 2235–2240.
Pathogenic bacteria secrete protein toxins that weaken or
disable their host, and thereby act as virulence factors. The
authors have determined the crystal structure of streptococcal
pyrogenic exotoxin B (SpeB), a cysteine protease that is a
major virulence factor of the human pathogen Streptococcus
pyogenes and participates in invasive disease episodes, including
necrotizing fasciitis. The structure, determined for the 40 kDa
precursor form of SpeB, reveals that the protein is a distant
homologue of the papain superfamily that includes the
mammalian cathepsins B, K, L, and S. Despite negligible
sequence identity, the protease portion has the canonical
papain fold, albeit with major loop insertions and deletions.
The catalytic site differs from most other cysteine proteases in
that it lacks the asparagine residue of the Cys-His-Asn triad.
The prosegment has a unique fold and inactivation mechanism
that involves displacement of the catalytically essential
histidine residue by a loop inserted into the active site. The
structure also reveals the surface location of an integrin-
binding Arg-Gly-Asp (RGD) motif that is a feature unique to
SpeB among cysteine proteases and is linked to the
pathogenesis of the most invasive strains of S. pyogenes.
29 February 2000, Proceedings of the National Academy of
Science
n 2.9 Å Crystal structure of ligand-free tryptophanyl-tRNA
synthetase: domain movements fragment the adenine
nucleotide binding site. Valentin A Ilyin, Brenda Temple,
Mei Hu, Genpei Li, Yuhui Yin, Patrice Vachette and Charles
W Carter Jr (2000). Protein Sci 9, 218–231.
The crystal structure of ligand-free tryptophanyl-tRNA
synthetase (TrpRS) reveals an asymmetric dimer, unlike that
of the TrpRS tryptophanyl-5′AMP complex (TAM) previously
described. Comparison of sidechain packing in ligand-free
TrpRS and the TAM complex, shows that significant
repacking occurs between three relatively stable core regions,
one of which acts as a bearing between the other two. These
domain rearrangements provide a new structural paradigm that
is consistent in detail with the ‘induced-fit’ mechanism
proposed for TyrRS by Fersht et al. 
February 2000, Protein Science
n Crystal structure of the ribonucleoprotein core of the
signal recognition particle. Robert T Batey, Robert P
Rambo, Louise Lucast, Brian Rha and Jennifer A Doudna
(2000). Science 287, 1232–1239.
The signal recognition particle (SRP), a protein–RNA complex
conserved in all three kingdoms of life, recognizes and
transports specific proteins to cellular membranes for insertion
or secretion. The authors describe the 1.8 Å crystal structure of
the universal core of the SRP, revealing protein recognition of
a distorted RNA minor groove. Nucleotide analog interference
mapping demonstrates the biological importance of observed
interactions, and genetic results show that this core is
functional in vivo. The structure explains why the conserved
residues in the protein and RNA are required for SRP
assembly and defines a signal sequence recognition surface
composed of both protein and RNA.
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